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Epidemiological investigations of maternal and child health may involve the collection
of biological specimens, including cord blood and the placenta; however, the attitudes
of pregnant women towards participation in the collection of biological specimens have
been studied rarely. We evaluated attitudes towards collection and storage of biological
specimens, and determined whether attitudes differed by maternal characteristics, in a
cross-sectional study of pregnant women residing in Kent County, Michigan. Women
were interviewed at their first visit for prenatal care between April and October 2006
(n = 311). Willingness to participate was highest for maternal blood collection (72%),
followed by storage of biological specimens (68%), placenta collection (64%), and cord
blood collection (63%). About one-quarter of women (25–28% by procedure) would not
participate even if compensated. Hispanic ethnicity was associated with unwillingness
to participate in maternal blood collection (OR = 2.16 [95% CI 1.15, 4.04]). Primiparity
was associated with unwillingness to participate in cord blood collection (OR = 1.72
[95% CI 1.23, 2.42]). Among women willing to participate, Hispanic women were less
likely to require compensation; while higher educated, married and primiparous
women were more likely to require compensation. In conclusion, while many pregnant
women were willing to participate in biological specimen collection, some women
were more resistant, in particular Hispanic and primiparous women. Targeting these
groups of women for enhanced recruitment efforts may improve overall participation
rates and the representativeness of participants in future studies of maternal and child
health.
Keywords: prenatal attitudes, maternal blood sample, cord blood, placenta, parity, financial
compensation.
Introduction
The collection and storage of biological specimens is a
critical component of many epidemiological investiga-
tions, including studies of maternal and child health.1–3
Little data exist, however, on attitudes of pregnant
women towards participation in the collection of bio-
logical specimens unique to the perinatal period, such
as the placenta and cord blood.4 We conducted a cross-
sectional survey among a multiethnic sample of preg-
nant women to evaluate attitudes towards participation
in the collection of biological specimens and desired
compensation, and determined whether attitudes dif-
fered by maternal characteristics.
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Methods
This study was conducted by the Michigan Alliance for
the National Children’s Study, which was established
in 2002 to assist with planning efforts for the National
Children’s Study;5 and methods have been described
elsewhere.6,7 Briefly, nine of ten clinics sampled partici-
pated. Eligibility criteria included age 18–50 years, first
visit for prenatal care, and proficiency in English or
Spanish. Of 342 eligible pregnant women approached
in prenatal care clinics in Kent County, MI between
April and October 2006, 311 (91%) participated.
In-person interviews (in English or Spanish) were con-
ducted to assess maternal characteristics and attitudes
towards participation in the collection of maternal
blood, cord blood, placenta and storage of these bio-
logical specimens. Women were first asked about their
willingness to participate in each procedure (yes, no, it
depends) and then the smallest amount of monetary
compensation they would require to participate. The
study was approved by Institutional Review Boards of
each institution.
Logistic regression models were used to evaluate (1)
maternal factors associated with unwillingness to par-
ticipate even with monetary compensation (reference =
would participate), and (2) factors associated with a
requirement for monetary compensation (reference =
would not require compensation) adjusting for mater-
nal factors. We used PROC GENMOD to calculate odds
ratios (ORs) and 95% confidence intervals [CI], account-
ing for clustering by clinic. SAS version 9.1.3 was used;
P-values < 0.05 indicated statistical significance.
Results
Approximately 59% of the participants were non-
Hispanic White, 20% were Hispanic, and 17% were
non-Hispanic Black. The mean age was 27 (standard
deviation = 5.3), 45% had an annual family income
<$25 000, about 39% had high school education, 29%
had some college and 32% had bachelor’s degree.
Most women were in their first trimester (79%), 41%
were primiparous and 52% were married.
Percentages for willingness to participate (yes, it
depends) prior to assessment of compensation atti-
tudes were as follows: maternal blood collection (72%,
6%), cord blood collection (63%, 13%), placenta collec-
tion (64%, 10%), and storage of specimens (68%, 17%).
After assessment of attitudes towards monetary com-
pensation, absolute refusals (would not participate for Ta
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any compensation) ranged from 25–28% (Table 1).
Among women willing to participate, about half (by
data procedure) would not require compensation for
participation (Table 1). However, about 21–24% would
require $50 for collection of the different biological
samples (Table 1).
We examined the associations between maternal
factors and unwillingness to participate in specimen
collection even with compensation (Table 2). Compared
with non-Hispanic White women, Hispanic women
were more likely to be unwilling to participate in mater-
nal blood collection (OR = 2.16 [95% CI 1.15, 4.04]).
Primiparous women were more likely to be unwilling to
participate in cord blood (OR = 1.72 [95% CI 1.23, 2.42])
and placenta collection (OR = 1.73 [95% CI 0.91, 3.30]).
We examined maternal factors associated with
requirement for compensation. Hispanic women were
less likely to require compensation for maternal blood
(OR = 0.38 [95% CI 0.15, 0.95]) or placenta collection
(OR = 0.34 [95% CI 0.12, 0.93]). Women of higher edu-
cation tended to be more likely to require compensa-
tion for participation; however, except for high school
educated women requiring compensation for cord
blood collection (OR = 2.74 [95% CI 1.32, 5.66]), results
were not statistically significant (data not shown).
Married and primiparous women were more likely to
require compensation for placenta collection,
OR = 1.45 [95% CI 1.13, 1.86] and OR = 1.73 [95% CI
1.12, 2.69], respectively.
Discussion
To the best of our knowledge, studies of attitudes
towards participation among currently pregnant
women for collection of biological specimens have
not been reported. We found that 25–28% of pregnant
women were unwilling to participate in maternal
blood, cord blood or placenta collection, even if offered
compensation. Hispanic ethnicity was associated with
refusal for collection of maternal blood, and primipa-
rity was associated with refusal for collection of
cord blood. While about 50% of pregnant women
willing to participate would do so for no compensation,
about 21–24% would require $50 in compensation.
Further, among women willing to participate, Hispanic
women were less likely to require compensation for
Table 2. Adjusted odds ratios
(AOR) for maternal
characteristics in association
with unwillingness to
participate in biological
specimen collection even if
offered compensation among
pregnant women (n = 311)a
Maternal blood collection
AOR [95% CI]b
Cord blood collection
AOR [95% CI]b
Placenta collection
AOR [95% CI]b
Race/ethnicityc
Non-Hispanic white 1.00 Reference 1.00 Reference 1.00 Reference
Non-Hispanic black 2.02 [0.60, 6.84] 1.65 [0.63, 4.32] 1.32 [0.59, 2.97]
Hispanic 2.16 [1.15, 4.04] 1.84 [0.75, 4.52] 1.11 [0.55, 2.23]
Maternal age
25 years 1.00 Reference 1.00 Reference 1.00 Reference
<25 years 0.79 [0.35, 1.78] 0.85 [0.59, 1.21] 0.87 [0.55, 1.37]
Educationd
<High school 1.00 Reference 1.00 Reference 1.00 Reference
High school 0.60 [0.24, 1.49] 0.56 [0.19, 1.67] 0.81 [0.32, 2.03]
>High school 1.62 [0.81, 3.22] 0.95 [0.52, 1.74] 1.20 [0.75, 1.93]
Annual income
<$25 000 1.00 Reference 1.00 Reference 1.00 Reference
$25 000 0.55 [0.27, 1.11] 0.70 [0.40, 1.20] 0.77 [0.43, 1.39]
Marital status
Not married 1.00 Reference 1.00 Reference 1.00 Reference
Married 1.20 [0.73, 1.98] 0.94 [0.56, 1.59] 1.16 [0.71, 1.88]
Primiparous
No 1.00 Reference 1.00 Reference 1.00 Reference
Yes 0.71 [0.44, 1.14] 1.72 [1.23, 2.42] 1.73 [0.91, 3.30]
aTable excludes missing data by procedure as shown in Table 1.
bAdjusted for age, education, marital status, parity and trimester (where appropriate); models where
education is the main factor of interest are also adjusted for race/ethnicity.
cExcludes Non-Hispanic other (n = 14).
dAmong participants 19 years of age.
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participation, while women of higher education were
more likely to require compensation for participation.
Limitations should be considered. First, because of
resource limitations, our sample was a convenience
sample of women recruited from a random sample of
Kent County obstetric and gynaecological clinics.
However, clinic-based recruitment is a valid approach
widely used in studies of maternal and child health,8
and the demographic characteristics of our sample are
broadly representative of maternal characteristics avail-
able from Kent County birth certificate data.7 Second,
our findings may not be generalisable to other popu-
lations of pregnant women with differing cultural
backgrounds. However, we included a high percent-
age of non-Hispanic Black and Hispanic women, and
both English- and Spanish-speaking women, which
improves the generalisability of our results to pregnant
women of under-represented race/ethnicities. Third,
our study evaluated attitudes towards hypothetical
research participation; attitudes can change with time
and may not accurately reflect actual behaviours.9,10
Finally, we did not assess why women reported they
were unwilling to participate in biological specimen
collection.
In conclusion, we found that about 25% of pregnant
women were resistant to participation in biological
specimen collection for clinical studies of maternal and
child health. Further, certain groups of women were
more resistant towards participation in specific proce-
dures. Recruitment efforts should ensure participation
of groups more resistant to specific research proce-
dures, such as Hispanic women for maternal blood
collection, and this can improve the inclusiveness of
the study populations for future studies of maternal
and child health.
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